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APPARATUS AND METHOD FOR 
RECOGNIZING, VOICE AND TEXT 

CROSS-REFERENCE TO RELATED 

APPLICATION(S) AND CLAIM OF PRIORITY 

The present application is related to and claims priority 
under 35 U.S.C. S 119(a) to Korean Patent Application Serial 
No. 10-2013-0078207, which was filed in the Korean Intel 
lectual Property Office on Jul. 4, 2013, the contents of which 
are incorporated herein by reference. 

TECHNICAL FIELD 

The present disclosure relates generally to an apparatus 
and a method for recognizing a voice, and more particularly, 
to an apparatus and a method for recognizing a voice 
involving multiple languages. 

BACKGROUND 

With the advancement of transportation and communica 
tion, there is a rapid increase in encountering a voice in a 
foreign language. However, those who are not proficient in 
a foreign language can experience difficulty in hearing and 
understanding the foreign language. In this regard, a method 
for recognizing a Voice in a foreign language and converting 
a result of recognizing the Voice in the foreign language into 
text, has been developed and progressed. 

In a method for recognizing a voice according to the 
related art, an input voice is segmented in a unit of phoneme, 
and then each segmented phoneme is compared with a 
database and thereby a determination is made as to which 
text or word a voice is matched to. 

Meanwhile, because there frequently occurs a case where 
a person of a particular nationality resides in a foreign 
country, it is necessary to process a voice involving multiple 
languages together. For example, there may occur a case 
where a person of a particular nationality mostly uses the 
language of the particular nationality but mixes in words 
from a language used in another country. Accordingly, it is 
required to develop an apparatus and a method for recog 
nizing a voice involving multiple languages. 

In a method for recognizing a voice involving multiple 
languages according to the related art, for example, words or 
idiomatic sentences for communication that languages of 
various countries have in common are defined as codes, and 
then languages of various countries are mapped to the codes, 
respectively. In this regard, the above method is disadvan 
tageous in that, as long as types of languages different from 
a language set to be a primary language are not specified, 
mapping must be performed on all languages and thus the 
amount of calculations rapidly increases. 

Particularly, the method for recognizing a voice, which 
cannot be performed in real time, has a low degree of 
utilization, and thus the reduction of the amount of calcu 
lations in the method for recognizing a voice is one of the 
important requirements for developing a technology. 

Therefore, there is a need for an apparatus and a method 
capable of quickly identifying the type of a non-primary 
language different from a primary language and recognizing 
a voice involving multiple languages in real time when the 
Voice involving the primary language and the non-primary 
language is recognized. 
The above information is presented as background infor 

mation only to assist with an understanding of the present 
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2 
disclosure. No assertion is made as to whether any of the 
above might be applicable as prior art with regard to the 
present disclosure. 

SUMMARY 

To address the above-discussed deficiencies, it is a pri 
mary object to provide an apparatus and a method capable 
of quickly identifying the type of a non-primary language 
different from a primary language and recognizing a voice 
involving multiple languages in real time when the Voice 
involving the primary language and the non-primary lan 
guage is recognized. 

In accordance with an aspect of the present disclosure, a 
method of recognizing a voice is provided. The method 
includes receiving, as an input, a voice involving multiple 
languages, recognizing a first voice of the Voice by using a 
Voice recognition algorithm matched to a preset primary 
language, identifying the preset primary language and a 
non-primary language different from the preset primary 
language, which are included in the multiple languages, 
determining a type of the non-primary language based on 
context information; recognizing a second Voice of the Voice 
in the non-primary language by applying a voice recognition 
algorithm, which is matched to the non-primary language of 
the determined type, to the second Voice, and outputting a 
result of recognizing the Voice which is based on a result of 
recognizing the first voice and a result of recognizing the 
second Voice. 

In accordance with another aspect of the present disclo 
Sure, an apparatus that recognizes a voice is provided. The 
apparatus includes a microphone that receives, as an input, 
a voice involving multiple languages including a preset 
primary language and a non-primary language different from 
the preset primary language, a storage unit that stores a voice 
recognition algorithm matched to the preset primary lan 
guage and a voice recognition algorithm matched to the 
non-primary language, a controller that recognizes a first 
Voice of the Voice by using the Voice recognition algorithm 
matched to the preset primary language, identifies the preset 
primary language and the non-primary language different 
from the preset primary language which are included in the 
multiple languages, determines a type of the non-primary 
language based on context information, and recognizes a 
second Voice of the Voice in the non-primary language by 
applying a voice recognition algorithm, which is matched to 
the non-primary language of the determined type, to the 
second Voice; and a display unit that outputs a result of 
recognizing the Voice which is based on a result of recog 
nizing the first voice and a result of recognizing the second 
Voice. 

In accordance with still another aspect of the present 
disclosure, a method of recognizing text is provided. The 
method includes receiving, as an input, text including char 
acters of multiple languages, recognizing first text of the text 
by using a text recognition algorithm matched to a preset 
primary language, identifying the preset primary language 
and a non-primary language different from the preset pri 
mary language, which are included in the multiple lan 
guages, determining a type of the non-primary language 
based on context information, recognizing second text of the 
text in the non-primary language by applying a text recog 
nition algorithm, which is matched to the non-primary 
language of the determined type, to the second text, con 
verting a result of recognizing the text, which is based on a 
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result of recognizing the first text and a result of recognizing 
the second text, into a voice; and outputting the converted 
Voice. 

In accordance with yet another aspect of the present 
disclosure, an apparatus that recognizes text is provided. The 
apparatus includes an input unit that receives, as an input, 
text including characters of multiple languages, a controller 
that recognizes first text of the text by using a text recog 
nition algorithm matched to a preset primary language, 
identifies the preset primary language and a non-primary 
language different from the preset primary language, which 
are included in the multiple languages, determines a type of 
the non-primary language based on context information, 
recognizes second text of the text in the non-primary lan 
guage by applying a text recognition algorithm, which is 
matched to the non-primary language of the determined 
type, to the second text, and converts a result of recognizing 
the text, which is based on a result of recognizing the first 
text and a result of recognizing the second text, into a voice; 
and an output unit that outputs the converted Voice. 

Before undertaking the DETAILED DESCRIPTION 
below, it may be advantageous to set forth definitions of 
certain words and phrases used throughout this patent docu 
ment: the terms “include’ and “comprise,” as well as deriva 
tives thereof, mean inclusion without limitation; the term 
"or, is inclusive, meaning and/or; the phrases “associated 
with and “associated therewith, as well as derivatives 
thereof, may mean to include, be included within, intercon 
nect with, contain, be contained within, connect to or with, 
couple to or with, be communicable with, cooperate with, 
interleave, juxtapose, be proximate to, be bound to or with, 
have, have a property of, or the like; and the term “control 
ler” means any device, system or part thereof that controls 
at least one operation, Such a device may be implemented in 
hardware, firmware or Software, or some combination of at 
least two of the same. It should be noted that the function 
ality associated with any particular controller may be cen 
tralized or distributed, whether locally or remotely. Defini 
tions for certain words and phrases are provided throughout 
this patent document, those of ordinary skill in the art should 
understand that in many, if not most instances. Such defini 
tions apply to prior, as well as future uses of Such defined 
words and phrases. 

BRIEF DESCRIPTION OF THE DRAWINGS 

For a more complete understanding of the present disclo 
Sure and its advantages, reference is now made to the 
following description taken in conjunction with the accom 
panying drawings, in which like reference numerals repre 
sent like parts: 

FIG. 1 is a flowchart illustrating a method for recognizing 
a voice according to an embodiment of the present disclo 
Sure; 

FIGS. 2A to 2D are conceptual views illustrating a 
process for identifying a voice involving a primary language 
and a non-primary language, according to an embodiment of 
the present disclosure; 

FIGS. 3A and 3B are block diagrams each illustrating a 
configuration of an apparatus for recognizing a voice 
according to various embodiments of the present disclosure; 

FIG. 4 is a flowchart illustrating a method for recognizing 
a voice according to an embodiment of the present disclo 
Sure; 

FIG. 5 is a flowchart illustrating in detail a method for 
recognizing a voice according to an embodiment of the 
present disclosure; 
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4 
FIGS. 6A to 6F are conceptual views of an apparatus for 

recognizing a voice, illustrating a method for recognizing a 
Voice, according to an embodiment of the present disclosure; 

FIG. 7 is a flowchart illustrating a method for recognizing 
a voice according to another embodiment of the present 
disclosure; 

FIG. 8 is a flowchart illustrating a process for determining 
the type of non-primary language based on various pieces of 
context information in a method for recognizing a voice, 
according to embodiments of the present disclosure; 

FIG. 9 is a flowchart illustrating a method for recognizing 
a voice involving multiple languages according to embodi 
ments of the present disclosure; and 

FIG. 10 is a flowchart illustrating a Text To Speech (TTS) 
method according to embodiments of the present disclosure. 

Throughout the drawings, it should be noted that like 
reference numbers are used to depict the same or similar 
elements, features, and structures. 

DETAILED DESCRIPTION 

FIGS. 1 through 10, discussed below, and the various 
embodiments used to describe the principles of the present 
disclosure in this patent document are by way of illustration 
only and should not be construed in any way to limit the 
scope of the disclosure. Those skilled in the art will under 
stand that the principles of the present disclosure may be 
implemented in any Suitably arranged electronic devices. 

FIG. 1 is a flowchart illustrating a method for recognizing 
a voice according to an embodiment of the present disclo 
sure. Also, FIGS. 2A to 2D are conceptual views illustrating 
a method for recognizing a voice according to an embodi 
ment of the present disclosure. The method for recognizing 
a voice as illustrated in FIG. 1 will be described in more 
detail below with reference to FIGS 2A to 2D. 

Referring to FIG. 1, an apparatus for recognizing a voice 
receives, as input, a voice involving multiple languages, in 
step S101. The multiple languages may include a primary 
language and a non-primary language. Here, the primary 
language may be a language which occupies a relatively 
large part of an input voice. In contrast, the non-primary 
language is in a type different from that of the primary 
language, and may be a language which occupies a relatively 
Small part of an input voice. The primary language occupies 
a relatively large part of an input voice, and thus is set to 
have the type of a language to be recognized in the apparatus 
for recognizing a voice. In other words, a language which 
has previously been set for voice recognition in the appa 
ratus for recognizing a voice may be referred to as the 
“primary language.’ A language which has not previously 
been set as a language to be recognized in the apparatus for 
recognizing a voice may be referred to as a “non-primary 
language.” 

In the present example, a situation is considered in which 
a user who mostly speaks a first language also intermittently 
speaks a second language. Because the user mostly speaks 
the first language, the first language is set as a language to 
be recognized, in the apparatus for recognizing a voice. In 
contrast, the second language is relatively intermittently 
spoken, and thus is not set to be a language to be recognized. 
Accordingly, the first language is a primary language, and 
the second language is a non-primary language. 

FIG. 2A is a conceptual view illustrating a voice involving 
a primary language and a non-primary language, according 
to an embodiment of the present disclosure. 

FIG. 2A illustrates a situation in which a voice 200 
expressing “How was your Chuseok holiday? is input. In an 
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embodiment of the present disclosure as illustrated in FIG. 
2A, the English words “How,” “was,” “your” and “holiday” 
refer to a primary language, and the Korean word “Chuseok' 
refers to a non-primary language. Specifically, the apparatus 
for recognizing a voice sets English as the primary language, 
but does not perform a special setting for Korean. 

Referring again to FIG. 1, in step S103, the apparatus for 
recognizing a voice identifies a non-primary language, from 
the input voice 200. For example, the apparatus for recog 
nizing a voice segments the voice 200, which has been 
received as illustrated in FIG. 2A, in a unit of phoneme by 
using a method for recognizing an acoustic model. The 
apparatus for recognizing a voice can segment the Voice 200 
into the phonemes “h,” “au,” “w,” “a,” “Z,” “yo,” “rr,” “ch.” 
“u,” “s,” “aw,” “k, “h” “aw,” “1,” “i,” “d,” “e” and “i. 

Otherwise, the apparatus for recognizing a voice can 
segment the input voice 200 in a unit of word by using a 
method for recognizing a language model. The apparatus for 
recognizing a voice can segment the Voice 200 into a first 
word 201 to a fifth word 205. 

Those skilled in the art will easily understand that the 
technical idea of the present disclosure is not limited by the 
type of a method for recognizing an acoustic model or a 
language model. 
The apparatus for recognizing a voice matches each 

segmented phoneme with a phoneme database, and thereby 
determines a similarity therebetween. For example, the 
apparatus for recognizing a voice identifies a matching 
relation between an individual phoneme or a phoneme set 
211 and a phoneme database 212, as illustrated in FIG. 2B. 

Referring to FIG. 2B, the apparatus for recognizing a 
voice identifies a matching relation between a first phoneme 
P1 and a first word Word 1 to an n-th word Word Namong 
the phoneme database 212, and thereby determines a simi 
larity therebetween. Also, the apparatus for recognizing a 
voice adds a second phoneme P2 to the first phoneme P1 and 
identifies a matching relation between the second phoneme 
P2 added to the first phoneme P1 and the first word Word 1 
to the N-th word Word N, and thereby determines a simi 
larity therebetween. In a manner similar to that as described 
above, the apparatus for recognizing a voice can match the 
at least one phoneme 211 with the phoneme database 212, 
and thereby can determine a similarity therebetween. The 
apparatus for recognizing a voice determines that a word 
having a similarity greater than or equal to a preset threshold 
is a recognized word. In this regard, when there are multiple 
words each having a similarity greater than or equal to the 
preset threshold, the apparatus for recognizing a voice 
determines that a word having the highest similarity among 
the multiple words is a recognized word. 

FIG. 2C is a conceptual view illustrating a process for 
recognizing the phonemes “w,” “a” and “Z” as the word 
“was.” Referring to FIG. 2C, the apparatus for recognizing 
a voice detects a result of matching and a similarity of the 
segmented phoneme “w, detects a result of matching and a 
similarity of the phonemes “w” and “a, and detects a result 
of matching and a similarity of the three phonemes “w,” “a” 
and “Z.” As illustrated in FIG. 2C, the apparatus for recog 
nizing a voice identifies that a similarity between the three 
phonemes “w,” “a” and “Z” and the word “was” of the 
phoneme database 212 has the largest value and is greater 
than or equal to the threshold. Accordingly, the apparatus for 
recognizing a voice recognizes that the three phonemes “w.” 
“a” and “Z” correspond to the word “was.” 

Meanwhile, FIG. 2D is a conceptual view illustrating a 
process for recognizing “Chuseok. Referring to FIG. 2D, 
the apparatus for recognizing a voice detects a result of 
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6 
matching and a similarity of the segmented phoneme "ch.” 
detects a result of matching and a similarity of the phonemes 
“ch' and “u, detects a result of matching and a similarity of 
the phonemes “ch,” “u' and “s, detects a result of matching 
and a similarity of the phonemes “ch.” “u,” “s' and “aw.” 
and detects a result of matching and a similarity of the 
phonemes "ch,” “u,” “s.” “aw” and “k. In this regard, the 
apparatus for recognizing a voice can identify that a word 
matched to each of the phoneme items (i.e., “ch,” “ch' and 
“u,” “ch,” “u and “s, “ch,” “u,” “s’ and “aw, and “ch, 
“u,” “s,” “aw” and “k”) does not exist. Otherwise, the 
apparatus for recognizing a voice can identify that each of 
the similarities is less than the preset threshold. Accordingly, 
the apparatus for recognizing a voice determines that a word 
corresponding to “Chuseok' does not exist. The above 
described process can be named “confidence measurement.” 

In this regard, the apparatus for recognizing a voice can 
perform separation. In an embodiment of the present dis 
closure as illustrated in FIGS. 2C and 2D, the apparatus for 
recognizing a voice identifies that the three phonemes “w.” 
“a” and “Z” correspond to the word “was and a word 
corresponding to the phonemes “ch,” “u,” “s,” “aw” and “k” 
does not exist. Accordingly, the apparatus for recognizing a 
voice identifies that the three phonemes “w,” “a” and “Z” 
belong to English and the phonemes “ch.” “u,” “s.” “aw” 
and 'k' belong to a language other than English. The 
apparatus for recognizing a voice determines that the pho 
nemes “ch,” “u,” “s.” “aw” and “k” belong to a non-primary 
language, determines that the remaining phonemes except 
for the phonemes “ch,” “u,” “s,” “aw” and “k” belong to a 
primary language and then separates the remaining pho 
nemes from the phonemes "ch,” “u,” “s,” “aw” and “k,” and 
identifies the non-primary language. 

Meanwhile, the above-described process can be similarly 
applied to a case where a Voice involving three or more 
different languages is received. In the present example, the 
apparatus for recognizing a voice receives, as input, a voice 
involving a first language, a second language and a third 
language. The apparatus for recognizing a voice sets the first 
language as a primary language. The apparatus for recog 
nizing a voice determines a similarity of a phoneme or a 
phoneme set based on a voice recognition algorithm 
matched to the first language. The apparatus for recognizing 
a voice determines that a phoneme or a phoneme set having 
a similarity less than a first threshold belongs to a language 
different from the first language. Also, the apparatus for 
recognizing a voice determines a similarity of a phoneme or 
a phoneme set based on a voice recognition algorithm 
matched to the second language. The apparatus for recog 
nizing a voice determines that a phoneme or a phoneme set 
having a similarity less than a second threshold phonemes 
belongs to a language different from the second language. 
Also, the apparatus for recognizing a voice recognizes the 
remaining Voice by using a voice recognition algorithm 
matched to the third language. As described above, the 
apparatus for recognizing a voice recognizes a voice involv 
ing the multiple languages. 

Referring again to FIG. 1, in step S105, the apparatus for 
recognizing a voice determines the type of the non-primary 
language based on context information. In an embodiment 
of the present disclosure as illustrated in FIG. 1, the context 
information includes at least one of whether the name of a 
country exists within a voice, information on a place where 
the apparatus for recognizing a voice is located, dialogue 
history information, and updated non-primary language 
database. For example, when it is determined that a place 
where the apparatus for recognizing a voice is located is 
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Korea, the apparatus for recognizing a voice determines that 
the type of non-primary language is Korean. A scenario for 
determining the type of a non-primary language matched to 
each context information will be described in more detail 
below. 

Meanwhile, the apparatus for recognizing a voice can 
display the determined type of the non-primary language. 
The user can identify the type of the non-primary language, 
and can input a positive or negative feedback on the iden 
tified type of the non-primary language. The apparatus for 
recognizing a voice can determine the type of non-primary 
language in response to the input feedback. For example, 
when the user inputs a positive feedback, the apparatus for 
recognizing a voice can finalize the determined type of the 
non-primary language. In contrast, when the user inputs a 
negative feedback, the apparatus for recognizing a voice can 
determine that the type of non-primary language is another 
language. Otherwise, the apparatus for recognizing a voice 
can provide a User Interface (UI) which provides a list of 
other languages and allows the user to select the type of 
non-primary language. 

In step S107, the apparatus for recognizing a voice 
recognizes the primary language by using a voice recogni 
tion algorithm of a preset type, and recognizes the non 
primary language by using an algorithm for recognizing a 
Voice in the determined type of the language. For example, 
the apparatus for recognizing a voice applies an algorithm 
for recognizing a voice in Korean to the phonemes "ch,” “u.” 
“s,” “aw” and “k, and thereby recognizes that the phonemes 
“ch,” “u,” “s,” “aw” and “k” correspond to the word 
“ChuSeok.’ 
The apparatus for recognizing a voice determines the type 

of non-primary language based on context information, so 
that it can significantly reduce the amount of calculations 
which are required to match a non-primary language with all 
languages in order to recognize the non-primary language. 

FIG. 3A is a block diagram illustrating a configuration of 
an apparatus for recognizing a Voice, according to an 
embodiment of the present disclosure. 

Referring to FIG. 3A, the apparatus 300 for recognizing 
a voice includes a microphone 362, a controller 310, a 
storage unit 375, and a display unit 390. 
The microphone 362 receives, as input, a voice involving 

multiple languages, and converts the input voice into an 
electrical signal and outputs the electrical signal. For 
example, the microphone 362 performs Analog-to-Digital 
(A/D) conversion, and converts an input analog voice into a 
digital electrical signal and outputs the digital electrical 
signal. 
The controller 310 separates an input voice into a primary 

language and a non-primary language, and identifies the 
non-primary language. For example, the controller 310 
segments an input voice in a unit of phoneme. The controller 
310 reads an algorithm for recognizing a voice in a language 
of a type, which is set as the primary language, and a 
database of phonemes of the primary language, from the 
storage unit 375. The controller 310 recognizes at least one 
phoneme by matching the at least one phoneme with one 
word of the primary language. Meanwhile, the controller 
310 determines that a phoneme or a phoneme set which is 
not matched with a word of the primary language, namely, 
which does not exist in the database of phonemes of the 
primary language, belongs to the non-primary language. As 
described above, the controller 310 identifies the primary 
language and the non-primary language, with respect to a 
voice received as input from the microphone 362. 
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8 
Also, the controller 310 determines the type of non 

primary language based on context information, and recog 
nizes the non-primary language by using a voice recognition 
algorithm matched to the determined type of the non 
primary language. 
The controller 310 adds a result of recognizing the 

primary language to a result of recognizing the non-primary 
language, and controls the display unit 390 to display the 
recognition results. Otherwise, in the case of Text-To 
Speech (TTS), the controller 310 can control the speaker 363 
to output the recognition results in the form of Voice. 

FIG. 3B is a more detailed block diagram illustrating a 
configuration of an apparatus for recognizing a voice 
according to an embodiment of the present disclosure. 

Referring to FIG. 3B, the apparatus 300 for recognizing a 
voice includes a controller 310, a mobile communication 
module 320, a sub-communication module 330, a multime 
dia module 340, a camera module 350, a Global Positioning 
System (GPS) module 355, an input/output module 360, a 
sensor module 370, a storage unit 375, and a power supply 
unit 380, a display unit 390, and a display unit controller 
395. In this embodiment of the present disclosure, particu 
larly, the display unit 390 is implemented as a touch screen. 

According to embodiments of the present disclosure, the 
apparatus 300 for recognizing a voice can be connected to an 
external device (not shown) by using the mobile communi 
cation module 320, the sub-communication module 330 and 
a connector 365. Examples of the external devices can 
include another device (not shown), a mobile phone (not 
shown), a Smartphone (not shown), a tablet PC (not shown), 
and a server (not shown). 

According to an embodiment of the present disclosure, 
the sub-communication module 330 includes at least one of 
a wireless Local Area Network (LAN) module 331 and a 
short-range communication module 332 (e.g., a Near-Field 
Communication (NFC) communication module). For 
example, the sub-communication module 330 can include 
one or both of the wireless LAN module 331 and the 
short-range communication module 332. 

According to an embodiment of the present disclosure, 
the multimedia module 340 includes at least one of a 
broadcasting communication module 341, an audio repro 
duction module 342, and a moving image reproduction 
module 343. 

According to an embodiment of the present disclosure, 
the camera module 350 includes at least one of a first camera 
351 and a second camera 352. 

According to an embodiment of the present disclosure, 
the input/output module 360 includes at least one of buttons 
361, a microphone 362, a speaker 363, a vibration motor 
364, the connector 365 and a keypad 366. 
The controller 310 can include a Central Processing Unit 

(CPU) 311, a Read-Only Memory (ROM) 312 which stores 
a control program for controlling the apparatus 300 for 
recognizing a voice, and a Random Access Memory (RAM) 
313 which stores a signal or data received from the outside 
of the apparatus 300 for recognizing a voice or is used as a 
memory area for a task performed by the apparatus 300 for 
recognizing a voice. The CPU 311 can include multiple 
processors. For example, the CPU 311 can include a single 
core processor, a dual-core processor, a triple-core proces 
sor, a quad-core processor, and the like. The CPU 311, the 
ROM 312 and the RAM 313 can be interconnected by an 
internal bus. 
The controller 310 controls the mobile communication 

module 320, the sub-communication module 330, the mul 
timedia module 340, the camera module 350, the GPS 
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module 355, the input/output module 360, the sensor module 
370, the storage unit 375, the power supply unit 380, the 
display unit 390, and the display unit controller 395. 

According to the control of the controller 310, the mobile 
communication module 320 allows the apparatus 300 for 
recognizing a voice to be connected to an external device 
through mobile communication by using at least one antenna 
or multiple antennas (not shown). The mobile communica 
tion module 320 transmits and receives wireless signals for 
voice calls, video calls, Short Message Service (SMS) 
messages, a Multimedia Messaging Service (MMS) mes 
sages, and the like to/from a mobile phone (not shown), a 
smartphone (not shown), a tablet PC or another device (not 
shown), which has a telephone number input to the appa 
ratus 300 for recognizing a voice. 

According to the control of the controller 310, the wire 
less LAN module 331 can be connected to the Internet at a 
place where a wireless Access Point (AP) (not shown) is 
installed. The wireless LAN module 331 supports a wireless 
LAN standard (e.g., IEEE 802.11x of the Institute of Elec 
trical and Electronics Engineers (IEEE)). According to the 
control of the controller 310, the short-range communication 
module 332 enables the apparatus 300 for recognizing a 
Voice to perform short-range wireless communication with 
an image forming device (not shown). Short-range commu 
nication schemes can include Bluetooth, Infrared Data Asso 
ciation (IrDA), and the like. 

According to varying embodiments of the present disclo 
Sure, the apparatus 300 for recognizing a voice can include 
at least one of the mobile communication module 320, the 
wireless LAN module 331 and the short-range communica 
tion module 332, or any combination thereof. Also, a com 
bination of the mobile communication module 320, the 
wireless LAN module 331 and the short-range communica 
tion module 332 can be referred to as a “communication 
module.” 
The multimedia module 340 can include the broadcasting 

communication module 341, the audio reproduction module 
342, and/or a moving image reproduction module 343. 
According to the control of the controller 310, the broad 
casting communication module 341 receives a broadcast 
signal (e.g., a TV broadcast signal, a radio broadcast signal, 
a data broadcast signal, etc.) and additional broadcast infor 
mation (e.g., an Electronic Program Guide (EPG) or an 
Electronic Service Guide (ESG)), which are transmitted by 
a broadcast station through a broadcast communication 
antenna (not shown). According to the control of the con 
troller 310, the audio reproduction module 342 reproduces 
stored or received digital audio files (e.g., a file having a file 
extension of mp3, Wma, ogg, or way). According to the 
control of the controller 310, the moving image reproduction 
module 343 reproduces stored or received digital moving 
image files (e.g., a file having a file extension of mpeg. mpg, 
mp4, avi, mov, or mkV). The moving image reproduction 
module 343 can also reproduce digital audio files. 

According to an embodiment of the present disclosure, 
the multimedia module 340 can include the audio reproduc 
tion module 342 and the moving image reproduction module 
343, without including the broadcasting communication 
module 341. According to another embodiment of the pres 
ent disclosure, the audio reproduction module 342 or the 
moving image reproduction module 343 of the multimedia 
module 340 can be included in the controller 310. 
The camera module 350 includes at least one of the first 

camera 351 and the second camera 352, each for capturing 
a still image or a moving image according to the control of 
the controller 310. Also, the first camera 351 or the second 
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10 
camera 352 can include an auxiliary light source, such as a 
flash (not shown), which provides additional light to be used 
when capturing an image. The first camera 351 can be 
mounted on a front surface of the apparatus 300 for recog 
nizing a voice, and the second camera 352 can be mounted 
on a rear Surface of the apparatus 300 for recognizing a 
voice. Otherwise, the first camera 351 and the second 
camera 352 can be disposed adjacent to each other (e.g., a 
distance between the first camera 351 and the second camera 
352 can be greater than 1 cm and is less than 8 cm), and, in 
such a configuration, the first camera 351 and the second 
camera 352 can capture a three-dimensional still image or a 
three-dimensional moving image. 
The GPS module 355 receives a signal (e.g., a radio wave) 

from each of multiple GPS satellites (not shown) in the 
Earth's orbit, and calculates a location of the apparatus 300 
for recognizing a voice by using a Time Of Arrival (TOA) 
from each of the GPS satellites (not shown) to the apparatus 
300 for recognizing a voice. As described in more detail 
below, the controller 310 determines the type of a non 
primary language by using a location of the apparatus 300 
for recognizing a voice. 
The input/output module 360 includes at least one input/ 

output device, such as at least one of the multiple buttons 
361, the microphone 362, the speaker 363, the vibration 
motor 364, the connector 365 and the keypad 366. 
The buttons 361 can be formed on a front surface, a lateral 

surface or a rear surface of a housing of the apparatus 300 
for recognizing a voice, and can include at least one of a 
power/lock button (not shown), a volume button (not 
shown), a menu button, a home button, a back button and a 
search button. 

According to the control of the controller 310, the micro 
phone 362 receives a voice or sound as input, and generates 
an electrical signal according to the received input. 

According to the control of the controller 310, the speaker 
363 outputs Sounds matched to various signals (e.g., a 
wireless signal, a broadcast signal, a digital audio file, a 
digital moving image file, and photographing) from the 
mobile communication module 320, the sub-communication 
module 330, the multimedia module 340 and the camera 
module 350, to the outside of the apparatus 300 for recog 
nizing a voice. The speaker 363 can output a Sound (e.g., a 
button operation sound or a ring back tone matched to a 
telephone call) matched to a function that the apparatus 300 
for recognizing a voice performs. The apparatus 300 for 
recognizing a voice can include multiple speakers. The 
speaker 363 or multiple speakers can be disposed at an 
appropriate position or appropriate positions of the housing 
of the apparatus 300 for recognizing a voice, in order to 
direct output Sounds. 

According to the control of the controller 310, the vibra 
tion motor 364 converts an electrical signal into a mechani 
cal vibration. For example, when the apparatus 300 for 
recognizing a voice in a vibration mode receives a voice call 
from another device (not shown), the vibration motor 364 of 
the apparatus 300 for recognizing a voice can operate. The 
apparatus 300 for recognizing a voice can include multiple 
vibration motors. The vibration motor 364 or multiple 
vibration motors can be mounted within the housing of the 
apparatus 300 for recognizing a voice. The vibration motor 
364 can operate in response to a touch action of a user who 
touches the display unit 390 and a continuous movement of 
a touch on the display unit 390. 
The connector 365 is used as an interface for connecting 

the apparatus 300 for recognizing a voice to an external 
device (not shown) or a power Source (not shown). Accord 
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ing to the control of the controller 310, through a wired cable 
connected to the connector 365, the apparatus 300 for 
recognizing a voice transmits data stored in the storage unit 
375 of the apparatus 300 for recognizing a voice to an 
external device (not shown) and/or receives data from the 
external device (not shown). Also, through the wired cable 
connected to the connector 365, the apparatus 300 for 
recognizing a voice can be Supplied with power from the 
power source (not shown) or can charge a battery (not 
shown) by using the power source. 
The keypad 366 receives key input from the user in order 

to control the apparatus 300 for recognizing a voice. The 
keypad 366 includes a physical keypad (not shown) installed 
on the front surface of the apparatus 300 for recognizing a 
voice and/or a virtual keypad (not shown) displayed by the 
display unit 390. According to an embodiment of the present 
disclosure, the physical keypad (not shown) installed on the 
front surface of the apparatus 300 for recognizing a voice 
can be omitted. 
The sensor module 370 includes at least one sensor for 

detecting the state of the apparatus 300 for recognizing a 
voice. For example, the sensor module 370 can include a 
proximity sensor for detecting whether the user is close to 
the apparatus 300 for recognizing a voice, an illuminance 
sensor (not shown) for detecting the amount of light around 
the apparatus 300 for recognizing a Voice, a motion sensor 
(not shown) for detecting the motion of the apparatus 300 for 
recognizing a voice (e.g., the rotation of the apparatus 300 
for recognizing a voice, or acceleration or vibration applied 
to the apparatus 300 for recognizing a voice), and the like. 
At least one sensor can detect the state of the apparatus 300 
for recognizing a voice, can generate a signal matched to the 
detection, and can transmit the generated signal to the 
controller 310. According to the performance of the appa 
ratus 300 for recognizing a voice, sensors can be added to or 
removed from the sensor module 370. 

According to the control of the controller 310, the storage 
unit 375 can store a signal or data which is input/output in 
response to an operation of each of the mobile communi 
cation module 320, the sub-communication module 330, the 
multimedia module 340, the camera module 350, the GPS 
module 355, the input/output module 360, the sensor module 
370, and the display unit 390. The storage unit 375 can store 
a control program for controlling the apparatus 300 for 
recognizing a voice or a control program for the controller 
310, and applications. 
The term “storage unit can refer to any one of or a 

combination of the storage unit 375, the ROM 312 and the 
RAM 313 within the controller 310, or a memory card (not 
shown). Such as a Secure Digital (SD) card or a memory 
Stick, which is mounted on the apparatus 300 for recognizing 
a voice. The storage unit can include a non-volatile memory, 
a volatile memory, a Hard Disk Drive (HDD), a Solid State 
Drive (SSD), and the like. 

According to the control of the controller 310, the power 
supply unit 380 can supply power to one battery or multiple 
batteries (not shown) disposed in the housing of the appa 
ratus 300 for recognizing a voice. The one battery or the 
multiple batteries (not shown) supply power to the apparatus 
300 for recognizing a voice. Also, the power supply unit 380 
can Supply power provided by an external power source (not 
shown) to the apparatus 300 for recognizing a voice, through 
a wired cable connected to the connector 365. 
The display unit 390 provides the user with a user 

interface matched to various services (e.g., telephone call, 
data transmission, broadcasting, and photography). The dis 
play unit 390 transmits an analog signal matched to at least 
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12 
one touch, which is input to the user interface, to the display 
unit controller 395. The display unit 390 can receive at least 
one touch as input from the user's body (e.g., fingers, 
thumbs, etc.) or an input means (e.g., a stylus pen) enabling 
a touch. Also, the display unit 390 can receive, as input, a 
continuous movement of one touch with respect to at least 
one touch. The display unit 390 can transmit an analog 
signal matched to a continuous movement of an input touch, 
to the display unit controller 395. 

According to embodiments of the present disclosure, a 
touch is not limited to the touch of the user's body or the 
input means enabling a touch on the display unit 390, but can 
include a non-contact touch (e.g., a detectable distance 
between the display unit 390 and the user's body or the input 
means enabling a touch is less than or equal to 1 mm). In the 
display unit 390, a detectable distance can change depending 
on the performance or structure of the apparatus 300 for 
recognizing a Voice. 

According to an embodiment of the present disclosure, 
the display unit 390, for example, includes a first touch panel 
390a and a second touch panel 390b. The first touch panel 
390a can measure the touch or proximity of a part of the 
user's body. For example, the first touch panel 390a can be 
implemented as a resistive touch screen, a capacitive touch 
screen, an infrared touch screen, a Surface acoustic wave 
touch screen, and/or the like. 

Meanwhile, the second touch panel 390b can measure the 
touch or proximity of the touch or proximity of an input 
means, such as a stylus pen. For example, the second touch 
panel 390b can be implemented in an ElectroMagnetic 
Radiation (EMR) measurement scheme. 
The display unit controller 395 converts an analog signal 

received from the display unit 390 into a digital signal (e.g., 
X and Y coordinates), and provides the digital signal to the 
controller 310. The controller 310 controls the display unit 
390 by using the digital signal received from the display unit 
controller 395. For example, in response to a touch, the 
controller 310 can control the display unit 390 to select or 
execute a shortcut icon (not shown) displayed on the display 
unit 390. According to an embodiment of the present dis 
closure, the display unit controller 395 can be included in the 
controller 310. The display unit controller 395, for example, 
includes a first touch panel controller 395a which controls 
the first touch panel 390a, and a second touch panel con 
troller 395b which controls the second touch panel 390b. 

Meanwhile, the controller 310 detects various user inputs 
received by the camera module 350, the input/output module 
360, the sensor module 370, and the like as well as the 
display unit 390. Examples of the user inputs can include 
multiple pieces of information in various forms, such as a 
touch of the user, a gesture of the user, a voice of the user, 
the movement of the pupils of the user's eyes, a biomedical 
signal of the user, and the like, which are input to the 
apparatus 300 for recognizing a voice. The controller 310 
controls the apparatus 300 for recognizing a voice by and 
large to perform a predetermined operation or function 
matched to the detected user input. 

FIG. 4 is a flowchart illustrating a method for recognizing 
a voice according to an embodiment of the present disclo 
SUC. 

Referring to FIG. 4, the apparatus for recognizing a voice 
determines the type of non-primary language based on 
context information, in step S401. The apparatus for recog 
nizing a voice recognizes a voice in the non-primary lan 
guage by using a voice recognition algorithm matched to the 
determined type of the non-primary language, in step S403. 
Meanwhile, the apparatus for recognizing a voice updates at 
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least one of the context information and the Voice recogni 
tion algorithm by using a result of recognizing the Voice, in 
step S405. 

For example, as described above, in an embodiment of the 
present disclosure as illustrated in FIG. 1 and FIGS. 2A to 
2D, the phonemes “ch,” “u,” “s,” “aw” and “k” are recog 
nized as “Chuseok in Korean, and a non-primary language 
database is updated. When the phonemes “ch,” “u,” “s.” 
“aw” and “k” are received as input, the apparatus for 
recognizing a voice immediately applies an algorithm for 
recognizing a voice in Korean, to the received phonemes 
“ch,” “u,”“s,” “aw” and “k.” Otherwise, when the phonemes 
“ch,” “u,” “s,” “aw” and “k” are received as input, the 
apparatus for recognizing a voice can immediately recognize 
the received phonemes “ch,” “u,” “s,” “aw” and “k” as 
“Chuseok' in Korean. As described above, an embodiment 
of the present disclosure can provide the method for recog 
nizing a voice, which is characterized for each user. In the 
present example, a case is described in which an American 
who is not familiar with Korean pronounces “Chuseok' not 
as the phonemes “ch,” “u,” “s,” “aw” and “k” but as the 
phonemes “ch,” “u,” “s,” “o” and “k.” In this case, the 
apparatus for recognizing a Voice recognizes the phonemes 
“ch,” “u,” “s,” “o' and “k' as “Chuseok' in the method as 
described with reference to FIG. 1, and information such 
that the phonemes “ch,” “u,” “s.” “o' and “k’ corresponds 
to “Chuseok is used to update the non-primary language 
database. Thereafter, even when the identical user again 
inputs the phonemes “ch,” “u,” “s,” “o” and “k,” the 
apparatus for recognizing a voice can immediately apply the 
algorithm for recognizing a voice in Korean, to the pho 
nemes "ch,” “u,” “s,” “o” and “k,” or can immediately 
recognize the phonemes "ch,” “u,” “s.” “o” and “k” as 
“Chuseok' in Korean. Accordingly, in the method for rec 
ognizing a voice according to an embodiment of the present 
disclosure, the apparatus for recognizing a voice quickly 
determines that pronunciation different for each user belongs 
to a non-primary language, and recognizes the pronunciation 
different for each user. 

FIG. 5 is a flowchart illustrating in detail a method for 
recognizing a voice according to an embodiment of the 
present disclosure. An embodiment of the present disclosure 
as illustrated in FIG. 5 will be described in more detail below 
with reference to FIGS. 6A to 6F. FIGS. 6A to 6F are 
conceptual views of an apparatus for recognizing a voice, 
illustrating a method for recognizing a voice, according to an 
embodiment of the present disclosure. 

Referring to FIG. 5, the apparatus for recognizing a voice 
determines the type of non-primary language based on 
context information, in step S501. The apparatus for recog 
nizing a voice recognizes a voice in the non-primary lan 
guage by using a voice recognition algorithm matched to the 
determined type of the non-primary language, in step S503. 
The apparatus for recognizing a voice receives, as input, 

a voice involving multiple languages and outputs a result of 
recognizing the Voice, in step S511. 

For example, as illustrated in FIG. 6A, the apparatus 300 
for recognizing a voice receives, as input, a voice 601 
involving multiple languages through the microphone 362. 
In the present example, the voice 601 includes the phonemes 
“h,” “au,” “w” “a” “z,” “yo, “rr “ch,” “u,” “s, “aw,” “k. 
“h,” “aw,” “1,” “i,” “d,” “e” and “i. 

Then, as illustrated in FIG. 6B, the apparatus for recog 
nizing a voice displays text corresponding to the input voice, 
on the display unit. Referring to FIG. 6B, the apparatus for 
recognizing a voice displays that a result of the recognition 
is “How was your two sun holiday?'. As illustrated in FIG. 
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6B, the apparatus 300 for recognizing a voice misrecognizes 
the phonemes “ch,” “u,” “s,” “aw” and “k” as the English 
word “two sun' and outputs the English word “two sun” at 
a position matched to the phonemes "ch,” “u,” “s,” “aw” and 
“k. 
The apparatus for recognizing a voice receives, as input, 

a user feedback on a result of the recognition, in step S513. 
Here, the user feedback can be a user feedback indicating 
whether the result of the recognition is appropriate or 
inappropriate. In response to a result of the misrecognition 
as illustrated in FIG. 6B, the user inputs a user feedback 
indicating that the result of the recognition is inappropriate. 
For example, as illustrated in FIG. 6C, the user inputs a 
gesture 610 which touches the display unit twice, and 
thereby inputs the user feedback indicating that the result of 
the recognition is inappropriate. Meanwhile, the gesture 610 
which touches the display unit twice is described for illus 
trative purposes only, and those skilled in the art will easily 
understand that there is no limitation on a method for 
inputting a user feedback. 

Otherwise, the user can indicate only a misrecognized 
part. For example, the user can input a draggesture at a part 
of the screen where “two sun' is displayed. The apparatus 
for recognizing a voice identifies that an error occurs in 
recognizing the phonemes “ch,” “u,” “s.” “aw” and “k” 
matched to “two sun' on which the user feedback has been 
input. 
The apparatus for recognizing a voice updates at least one 

of the context information and the voice recognition algo 
rithm based on the input user feedback, in step S515. For 
example, in FIG. 6C, the apparatus for recognizing a voice 
updates at least one of the context information and the voice 
recognition algorithm based on information on the error in 
recognizing the phonemes “ch,” “u,” “s.” “aw” and “k' as 
the English word “two sun.” 

Meanwhile, the apparatus for recognizing a voice can 
re-recognize the input voice and, for example, can display a 
result of the re-recognition as illustrated in FIG. 6D. Refer 
ring to FIG. 6D, the apparatus for recognizing a voice 
displays that the result of the recognition is “How was your 
Chuseok holiday?’. Referring to FIG. 6E, the user can input 
a user feedback such that the result of the recognition is 
appropriate, by touching the display unit once as denoted by 
reference numeral 620. In response to the input user feed 
back, the apparatus for recognizing a voice can finalize and 
display the result of the recognition, as illustrated in FIG. 6F. 
The apparatus for recognizing a voice updates at least one 

of the context information and the voice recognition algo 
rithm based on information such that the recognition of the 
phonemes “ch,” “u,” “s,” “aw” and “k” as the Korean word 
“Chuseok is appropriate. Accordingly, Subsequently, when 
the phonemes “ch,” “u,” “s,” “aw” and “k” are received as 
input, while excluding the English word “two sun” from a 
result of the recognition, the apparatus for recognizing a 
voice immediately recognizes the phonemes “ch.” “u,” “s.” 
“aw” and “k” as the Korean word “Chuseok' and provides 
the Korean word “Chuseok' which has been recognized 
from the phonemes “ch,” “u,” “s,” “aw” and “k.” 
As described above, the apparatus for recognizing a voice 

updates the non-primary language database based on the 
result of recognizing the Voice. The apparatus for recogniz 
ing a voice can update the non-primary language database 
based on the user feedback. In contrast, the apparatus for 
recognizing a Voice can update the non-primary language 
database without being based on the user feedback. 
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FIG. 7 is a flowchart illustrating a method for recognizing 
a voice according to another embodiment of the present 
disclosure. 
The apparatus for recognizing a voice determines the type 

of non-primary language based on context information and 
recognizes an input voice, in step S701. The apparatus for 
recognizing a voice outputs a result of the recognition, in 
step S703. The apparatus for recognizing a voice receives, as 
input, a user feedback indicating that the result of the 
recognition is appropriate or inappropriate, in Step S705. 
When the user feedback indicates that the result of the 
recognition is appropriate (Yes in step S707), the apparatus 
for recognizing a voice updates a non-primary language 
database based on the result of the relevant recognition, in 
step S711. When the user feedback indicates that the result 
of the recognition is inappropriate (No in step S707), in step 
S709, the apparatus for recognizing a voice excludes the 
result of the relevant recognition from the non-primary 
language database, and re-recognizes the input voice. 
The above-described process enables the implementation 

of a method for recognizing a voice, which is characterized 
for each user. The apparatus for recognizing a voice can 
differently set a method for recognizing a voice, for each 
user. Otherwise, the apparatus for recognizing a voice can 
transmit a method for recognizing a voice, which is char 
acterized for a particular user, to another apparatus for 
recognizing a voice. Accordingly, even when the particular 
user uses another apparatus for recognizing a voice, the 
particular user can use the method for recognizing a voice, 
which is characterized for the particular user, without any 
change. Otherwise, the apparatus for recognizing a voice can 
receive the method for recognizing a voice, which is char 
acterized for the particular user, from the outside, and can 
use it. In other words, the method for recognizing a voice 
can transmit the non-primary language database to the 
outside, or can receive the non-primary language database 
from the outside. 

FIG. 8 is a flowchart illustrating a process for determining 
the type of non-primary language based on various pieces of 
context information in a method for recognizing a voice, 
according to embodiments of the present disclosure. Here 
inafter, the process for determining the type of non-primary 
language based on various pieces of context information will 
be described with reference to FIG. 8. 

The apparatus for recognizing a voice identifies a primary 
language and a non-primary language, from an input voice, 
in step S801. 
The apparatus for recognizing a voice determines whether 

the name of a country is mentioned within one sentence, in 
step S803. When the apparatus for recognizing a voice 
determines that the name of the country is mentioned (Yes 
in step S803-Y), the apparatus for recognizing a voice can 
determine that a language of the relevant country is the type 
of non-primary language, in step S811. 

In the present example, a case is described in which the 
user inputs the user's voice saying “Are there any direct 
flights from Incheon, South Korea to Reykjavik, Iceland"? 
to the apparatus for recognizing a voice. Also, the apparatus 
for recognizing a voice sets English as a primary language. 
The apparatus for recognizing a voice identifies that 
“Incheon' and “Reykjavik” belong to the non-primary lan 
guage. Meanwhile, the apparatus for recognizing a voice 
determines that the name of a country “South Korea' and the 
name of a country “Iceland' are mentioned in the input 
Voice. Accordingly, the apparatus for recognizing a voice 
determines that the type of a non-primary language to which 
“Incheon' which is adjacent to “South Korea' belongs is 
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Korean, and determines that the type of a non-primary 
language to which “Reykjavik' which is adjacent to "Ice 
land’ belongs is Icelandic. The apparatus for recognizing a 
voice determines whether Global Positioning System (GPS) 
coordinates or location information exists, in step S805. 
When the GPS coordinates or location information exists 
(Yes in step S805), the apparatus for recognizing a voice 
determines the type of non-primary language based on the 
GPS coordinates or location information, in step S811. 
Meanwhile, a terminal device can transmit the input voice to 
a server, and then the server can recognize the input voice. 
In this example, the server can receive GPS coordinates of 
the terminal device. Also, the server can determine the type 
of non-primary language based on the received GPS coor 
dinates of the terminal device. 

For example, the apparatus for recognizing a voice iden 
tifies a country, where the apparatus for recognizing a voice 
is located, by using the GPS coordinates. When a language 
of the identified country is not set as a primary language, the 
apparatus for recognizing a voice determines that the lan 
guage of the identified country is a non-primary language. 
Also, the apparatus for recognizing a voice determines 
which place the apparatus for recognizing a voice is located 
in, by using characteristics of the place. For example, when 
a place where the apparatus for recognizing a voice is 
located is a French restaurant, the apparatus for recognizing 
a voice determines that a non-primary language is French. 
The apparatus for recognizing a voice can identify the 
location information by using GPS coordinates, or can 
identify the location information based on Wi-Fi channel 
characteristics, an identifier, and/or the like, which are 
recognized by the sub-communication module 330. 
The apparatus for recognizing a voice determines whether 

a dialogue history includes a language indicator, in step 
S807. When the dialogue history includes the language 
indicator (Yes in step S807), the apparatus for recognizing a 
Voice determines the type of non-primary language based on 
the dialogue history, in step S811. More specifically, the 
apparatus for recognizing a voice determines whether the 
dialogue history includes the name of a particular country. 
When a language matched to the name of the particular 
country is not a primary language, the apparatus for recog 
nizing a voice determines that the language matched to the 
name of the particular country corresponds to the type of 
non-primary language. 

For example, the user has a dialogue with the apparatus 
for recognizing a voice. The apparatus for recognizing a 
Voice provides an output matched to a voice that the user has 
input. Specifically, the user can input the user's voice saying 
“Which city will hold the winter Olympics in 2018?”. The 
apparatus for recognizing a voice recognizes the input voice, 
and analyzes what the input voice signifies. The apparatus 
for recognizing a voice provides an output matched to a 
Voice that the user has input, and, for example, can provide 
the output “Pyeongchang, the Republic of Korea.” The 
apparatus for recognizing a voice can provide “Pyeo 
ngchang, the Republic of Korea' displayed in the form of 
text. Otherwise, the apparatus for recognizing a voice can 
provide “Pyeongchang, the Republic of Korea' in the form 
of Voice based on TTS. The apparatus for recognizing a 
voice stores a dialogue history between itself and the user. 
Particularly, the apparatus for recognizing a voice stores one 
sentence including the word “the Republic of Korea' and the 
word “Pyeongchang' and stores phonemes corresponding 
Republic of Korea' and phonemes corresponding to “Pyeo 
ngchang.” 
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Thereafter, when the apparatus for recognizing a voice 
receives as input a voice having the phonemes correspond 
ing to “Pyeongchang' as phonemes of a non-primary lan 
guage, the apparatus for recognizing a voice determines that 
the type of a non-primary language to which “Pyeongchang' 
belongs is Korean, and applies the algorithm for recognizing 
a voice in Korean, to “Pyeongchang.” 
The apparatus for recognizing a voice determines whether 

an updated non-primary language database exists, in step 
S809. When the updated non-primary language database 
exists (Yes in step S809), the apparatus for recognizing a 
Voice determines the type of non-primary language based on 
the updated non-primary language database, in step S811. 
More specifically, the apparatus for recognizing a voice 
determines whether a history of recognizing the non-primary 
language exists in the non-primary language database. When 
the history of recognizing the non-primary language exists 
in the non-primary language database, the apparatus for 
recognizing a Voice immediately recognizes the non-pri 
mary language based on a result of the recognition corre 
sponding to the history, and outputs a result of recognizing 
the non-primary language. 

The method for determining the type of a non-primary 
language based on the updated non-primary language data 
base has been described with reference to FIG. 5. As 
described above, the method for recognizing a voice accord 
ing to an embodiment of the present disclosure can be 
implemented as a voice recognition method characterized 
for each user. Particularly, the method for recognizing a 
Voice according to an embodiment of the present disclosure 
can be implemented as a voice recognition method which is 
based on at least one of a Sound, a grammar/language pattern 
and a behavior pattern of each user, and which is charac 
terized for each user. 

For example, the sound of the user is related to voice 
characteristics, and is measured by modeling an independent 
phoneme model, that each user pronounces, or a probability 
of the occurrence of a phoneme. Also, the grammar/lan 
guage pattern is measured by identifying the grammar of the 
final decoded text. Also, the behavior pattern can be related 
to a manner in which each user speaks multiple languages. 
As described above, the method for recognizing a voice 

according to an embodiment of the present disclosure 
detects the type of non-primary language based on various 
pieces of context information. 

FIG. 9 is a flowchart illustrating a method for recognizing 
a voice involving multiple languages according to embodi 
ments of the present disclosure. 

Referring to FIG. 9, the apparatus for recognizing a voice 
receives, as input, a Voice involving multiple languages, in 
step S901. In an embodiment of the present disclosure as 
illustrated in FIG. 9, the voice covers a first language and a 
second language. The apparatus for recognizing a voice sets 
the first language as a primary language. In step S903, the 
apparatus for recognizing a voice recognizes a first voice of 
the input voice by using a first voice recognition algorithm 
which is a voice recognition algorithm matched to the first 
language which has been set as the primary language. 
The apparatus for recognizing a voice identifies a primary 

language and a non-primary language based on a result of 
recognizing the first voice, in step S905. For example, as 
described above, the apparatus for recognizing a voice 
determines that each phoneme having a similarity less than 
a preset threshold belongs to the non-primary language, 
based on a similarity of each phoneme which is based on the 
first voice recognition algorithm. 
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The apparatus for recognizing a voice determines the type 

of the non-primary language in step S907, and for example, 
determines that the type of the non-primary language is the 
second language. The apparatus for recognizing a voice 
recognizes a second Voice of the input voice by using a 
second Voice recognition algorithm matched to the second 
language, in step S909. The apparatus for recognizing a 
Voice outputs a result of recognizing the Voice, which is 
based on a result of recognizing the first voice and a result 
of recognizing the second voice, in step S911. 

FIG. 10 is a flowchart illustrating a Text To Speech (TTS) 
method according to embodiments of the present disclosure. 
An apparatus for recognizing text receives, as input, text 

including characters of multiple languages, in step S1001. In 
an embodiment of the present disclosure as illustrated in 
FIG. 10, the text includes characters of a first language and 
characters of a second language. The apparatus for recog 
nizing text sets the first language as a primary language. In 
step S1003, the apparatus for recognizing text recognizes 
first text of the input text by using a first text recognition 
algorithm which is a text recognition algorithm matched to 
the first language which has been set as the primary lan 
gllage. 
The apparatus for recognizing text identifies a primary 

language and a non-primary language based on a result of 
recognizing the first text, in step S1005. For example, an 
apparatus for recognizing text determines that each character 
having a similarity less than a preset threshold belongs to the 
non-primary language, based on a similarity of each char 
acter which is based on the first text recognition algorithm. 
The apparatus for recognizing text determines the type of 

the non-primary language in step S1007, and for example, 
determines that the type of the non-primary language is the 
second language. The apparatus for recognizing text deter 
mines the type of non-primary language, similarly to the 
method for recognizing a voice as described above. For 
example, the apparatus for recognizing text can determine 
the type of non-primary language based on whether the input 
text includes the name of a particular country, whether a text 
log history includes a language indicator, context informa 
tion, and/or GPS/location information. 
The apparatus for recognizing text recognizes second text 

of the input text by using a second text recognition algorithm 
matched to the second language, in step S1009. The appa 
ratus for recognizing text outputs a result of recognizing the 
text, which is based on a result of recognizing the first text 
and a result of recognizing the second text, in step S1011. 
Particularly, the apparatus for recognizing text outputs the 
result of recognizing the first text and the result of recog 
nizing the second text, in the form of Voice. 

It can be appreciated that the embodiments of the present 
disclosure can be implemented in Software, hardware, or a 
combination thereof. Any such software can be stored, for 
example, in a volatile or non-volatile storage device Such as 
a ROM, a memory such as a RAM, a memory chip, a 
memory device, or a memory IC, or a recordable optical or 
magnetic medium such as a CD, a DVD, a magnetic disk, or 
a magnetic tape, regardless of its ability to be erased or its 
ability to be re-recorded. Also, it will be appreciated that the 
exemplary embodiments of the present disclosure can be 
implemented by a computer or a portable terminal which 
includes a control unit and a memory, in which the memory 
can be an example of a storage medium that is readable by 
a machine that is suitable for storing one or more programs 
that include instructions for implementing the exemplary 
embodiments of the present disclosure. Accordingly, the 
present disclosure includes a program for a code implement 
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ing the apparatus and method described in the appended 
claims of the specification and a machine (a computer or the 
like)-readable storage medium for storing the program. 
Moreover, such a program as described above can be elec 
tronically transferred through an arbitrary medium Such as a 
communication signal transferred through cable or wireless 
connection, and the present disclosure properly includes the 
things equivalent to that. 

Further, the device can receive the program from a 
program providing apparatus connected to the device wire 
lessly or through a wire and store the received program. The 
program Supply apparatus can include a program that 
includes instructions to execute the exemplary embodiments 
of the present disclosure, a memory that stores information 
or the like required for the exemplary embodiments of the 
present disclosure, a communication unit that conducts 
wired or wireless communication with the electronic appa 
ratus, and a control unit that transmits a corresponding 
program to a transmission/reception apparatus in response to 
the request from the electronic apparatus or automatically. 

Although the present disclosure has been described with 
an exemplary embodiment, various changes and modifica 
tions may be suggested to one skilled in the art. It is intended 
that the present disclosure encompass such changes and 
modifications as fall within the scope of the appended 
claims. 

What is claimed is: 
1. A method of recognizing a voice input signal involving 

multiple languages, the method comprising: 
receiving the Voice input signal which is input by a user; 
recognizing the Voice input signal by using a voice 

recognition algorithm for a primary language of the 
multiple languages; 

identifying a segment of the voice input signal, which is 
in a non-primary language, in the Voice input signal 
based on the recognition for the primary language; 

determining a language of the segment of the Voice input 
signal based on context information; 

recognizing the segment of the Voice input signal by using 
a voice recognition algorithm for the determined; and 

outputting a recognition result of the Voice input signal 
which is based on the recognition for the primary 
language and the recognition for the determined lan 
gllage. 

2. The method as claimed in claim 1, wherein the context 
information comprises at least one of: 

whether a name of a country exists within the Voice input 
signal; 

information on a place where an apparatus for recognizing 
the Voice input signal is located; 

dialogue history information; and 
an updated non-primary language database. 
3. The method as claimed in claim 2, wherein determining 

the language of the segment of the voice input signal based 
on the context information comprises: 

determining that a language for the name of the country 
is the language of the segment of the Voice input signal, 
if the language for the name of the country is not the 
primary language, when the name of the country exists 
within the Voice input signal. 

4. The method as claimed in claim 2, wherein determining 
the language of the segment of the voice input signal based 
on the context information comprises: 

determining that the language of the segment of the Voice 
input signal is a language for at least one of character 
istics of a country and a place where the apparatus for 
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recognizing the Voice input signal is located, based on 
measured Global Positioning System (GPS) coordi 
nates. 

5. The method as claimed in claim 2, wherein determining 
the language of the segment of the Voice input signal based 
on the context information comprises: 

determining whether a dialogue history in which the 
language of the segment of the Voice input signal and 
the name of the country co-exist has previously been 
stored; and 

determining that the language of the segment of the Voice 
input signal is a language for the name of the country, 
when there exists the dialogue history in which the 
language of the segment of the Voice input signal and 
the name of the country co-exist. 

6. The method as claimed in claim 2, wherein determining 
the language of the segment of the Voice input signal based 
on the context information comprises: 

determining whether a history of recognizing the segment 
of the Voice input signal exists in the non-primary 
language database; and 

immediately recognizing, by the apparatus for recogniz 
ing the Voice input signal, the language of the segment 
of the Voice input signal based on a result of the 
recognition corresponding to the history of recognizing 
the segment of the voice input, when the history of 
recognizing the segment of the Voice input signal exists 
in the non-primary language database. 

7. The method as claimed in claim 6, further comprising 
receiving the non-primary language database from an out 
side. 

8. The method as claimed in claim 1, wherein identifying 
the segment of the Voice input signal, which is in the 
non-primary language, in the Voice input signal based on the 
recognition for the primary language comprises: 

segmenting the Voice input signal in a unit of phoneme: 
determining a similarity between at least one segmented 
phoneme and a word in the primary language by 
matching the at least one segmented phoneme with a 
database of phonemes in the primary language; and 

identifying that the at least one segmented phoneme 
having the determined similarity less than a preset 
threshold belongs to the segment of the Voice input 
signal. 

9. The method as claimed in claim 1, further comprising 
updating at least one of the context information and a voice 
recognition algorithm for the language of the segment of the 
Voice input signal, by reflecting a result of recognizing the 
segment of the Voice input signal in the at least one of the 
context information and the voice recognition algorithm for 
the language of the segment of the Voice input signal. 

10. The method as claimed in claim 9, further comprising: 
displaying the result of recognizing the segment of the 

Voice input signal; 
receiving, as an input, a user feedback indicating whether 

the result of recognizing the segment of the Voice input 
signal is appropriate or inappropriate; and 

updating a non-primary language database by reflecting 
the result of recognizing the segment of the Voice input 
signal in the non-primary language database, when the 
user feedback indicates that the result of recognizing 
the segment of the Voice input signal is appropriate. 

11. The method as claimed in claim 10, further compris 
1ng: 
when the user feedback indicates that the result of rec 

ognizing the segment of the Voice input signal is 
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inappropriate, excluding the result of recognizing the 
segment of the voice input signal; and 

re-recognizing the segment of the voice input signal, and 
outputting the re-recognized segment of the voice input 
signal. 5 

12. An apparatus that recognizes a voice input signal 
involving multiple languages, the apparatus comprising: 

a microphone configured to receive a voice input signal 
which is input by a user; 

a storage unit configured to store a voice recognition 
algorithm for a primary language and a voice recogni 
tion algorithm for a non-primary language; 

a controller configured to recognize the voice input signal 
by using the Voice recognition algorithm for the pri 
mary language, identify a segment of the voice input 
signal, which is in the non- primary language, in the 
Voice input signal based on the recognition for the 
primary language, determine a language of the segment 
of the Voice input signal based on context information, 
and recognize the segment of the voice input signal by 
using a voice recognition algorithm for the determined 
language; and 

a display unit configured to output a recognition result of 
the Voice input signal which is based on the recognition 
for the primary language and the recognition for the 
determined language. 

13. The apparatus as claimed in claim 12, wherein the 
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context information comprises at least one of: 
whether a name of a country exists within the voice input 

signal; 
information on a place where an apparatus for recognizing 

the voice input signal is located; 
dialogue history information; and 
an updated non-primary language database. 
14. The apparatus as claimed in claim 13, further com 
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prising a Global Positioning System (GPS) module config 
ured to measure GPS coordinates, where the apparatus 
configured to recognize the voice input signal is located, and 
output the measured GPS coordinates, 

wherein the controller is configured to determine that a 40 
language for the name of the country is the language of 
the segment of the Voice input signal, if the language 
for the name of the country is not the primary language, 
when the name of the country exists within the voice, 
O 

wherein the controller is configured to determine that the 
language of the segment of the voice input signal is a 
language for at least one of characteristics of a country 
and a place where the apparatus for recognizing the 
Voice input signal is located, based on the measured 50 
GPS coordinates. 

15. The apparatus as claimed in claim 13, wherein the 
storage unit is configured to pre-store a dialogue history in 
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which the language of the segment of the voice input signal 
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and the name of the country co-exist, and the controller is 
configured to determine that the language of the segment of 
the Voice input signal is a language for the name of the 
country, when the dialogue history includes the language of 
the segment of the voice input signal and the name of the 
country. 

16. The apparatus as claimed in claim 15, 
wherein the storage unit is configured to store the non 

primary language database, and the controller is imme 
diately configured to recognize the language of the 
segment of the Voice input signal based on a result of 
the recognition corresponding to the history of recog 
nizing the segment of the voice input signal, when the 
history of recognizing the segment of the voice input 
signal exists in the non-primary language database. 

17. The apparatus as claimed in claim 12, wherein the 
Storage unit is configured to store a database of phonemes in 
the primary language, and the controller is configured to 
segment the Voice input signal in a unit of phoneme, 
determine a similarity between at least one segmented 
phoneme and a word in the primary language by matching 
the at least one segmented phoneme with the database of the 
phonemes in the primary language, and identify that the at 
least one segmented phoneme having the determined simi 
larity less than a preset threshold belongs to the segment of 
the voice input signal. 

18. The apparatus as claimed in claim 12, wherein the 
controller is configured to control the storage unit to update 
at least one of the context information and a voice recog 
nition algorithm for the language of the segment of the voice 
input signal by reflecting a result of recognizing the segment 
of the Voice input signal in the at least one of the context 
information and the voice recognition algorithm for the 
segment of the voice input signal, 

wherein the display unit is configured to display the result 
of recognizing the segment of the voice input signal, 
and receive, as an input, a user feedback indicating 
whether the result of recognizing the segment of the 
Voice input signal is appropriate or inappropriate, 

wherein the controller is configured to control the storage 
unit to update a non-primary language database by 
reflecting the result of recognizing the segment of the 
Voice input signal in the non-primary language data 
base, when the user feedback indicates that the result of 
recognizing the segment of the voice input signal is 
appropriate, 

wherein, when the user feedback indicates that the result 
of recognizing the segment of the voice input signal is 
inappropriate, the controller is configured to exclude 
the result of recognizing the segment of the voice input 
signal, and control the storage unit to re-recognize 
the-segment of the voice input signal and output the 
re-recognized segment of the voice input signal. 
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